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IS:l$70(Part5)-1995 

Indian Standard 

SCHEDULES FOR WROUGHT STEELS 

PART S STAINLESS AND HEAT-RESISTING STEELS 

( Second Revision ) 

0. FOREWORD 

0.1 This Indian Standard ( Part 5 ) ( Second Revision ) was adopted by 
the Indian Standards Institution on 30 October 1985, after the draft 
finalized by the Alloy Steels and Special Steels Sectional Committee had 
been approved by the Structural and Metals Division Council. 

0.2 This standard was first published in 1961 and subsequently revised 
in 1972. On the basis of experience gained in the production and use 
of these steels, it has been decided to issue the present revision of this 
standard. 

0,3 The following major modifications have been incorporated in this 
revision: 

a) Chemical compositions of some of the grades in Table 1 have 
been modified in the light of the indigenous production of thesp 
steels. 

b) Tables 6, 11, 12 and 14 of the first revision have been deleted, 
as sufficient data is not available and such products are not 
being produced on a mass scale in. the country. 

c) Other tables have been lationalized and modified on the basis 
of indigenous production of the steels. 

0.4 This schedule is not intended to be used as a standard and for detailed 
requirements, reference should be made to the following standards: 

a) IS : 5522-1978 Stainless steel sheets and coils {first revision ) 

b) IS : 6527-1972 Stainless steel wire rod 

c) IS : 6528-1972 Stainless steel wire 

d) IS: 6529-1972 Stainless steel blooms, billets and slabs for 
forgings 

e) IS : 6603-1972 Stainless steel bars and flats 



IS : 1570 ( Part 5 ) - 1985 

f) IS : 6911-1972 Stainless steel plate, sheet and strip 

g) IS : 7494-1981 Steel for valves for internal combustion engines 
{first revision ) 

h) IS : 9294-1979 Cold rolling stainless steel strips for razor 
blades 

j) IS : 9516-1980 Heat resisting steels 

0.5 Mechanical properties given in Tables 2 to 6 are applicable to heat 
treated steels according lo the stipulations made in Table 7. The 
specified mechanical properties are applicable to test samples taken 
from a standard location which should be included in the specification. 

0.6 This standard ( Part 5 ) deals with stainless and heat-resisting steels, 
other parts of IS : 1510 have already been published are: 

IS : 1570 ( Part 1 )-1978 Schedules for wrought steels: Part 1 Steels 

specified by tensile and/or yield properties 
{first revision), 

IS : 1570 ( Part 2 )-1979 Schedules for wrought steels; Part 2 Carbon 

steels ( unalloyed steels ) {first revision ). 

IS : 1570 ( Part 3 )-1979 Schedules for wrought steels: Part 3 Carbon 

and carbon manganese free cutting steels 
{first revision), 

0.7 Schedules IV and VI of IS : 1570 are also under revision and these 
Avill also be printed as separate standards in due course. 

0*8 Information on the assessm^ent of the ruling sections of bars, 
forgings and parts is given in Appendix A. 

0.9 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord- 
ance with IS : 2-1960*. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1,1 This standard ( Part 5 ) is applicable to steels with a high alloy 
content primarily intended for corrosion and heat-resisting purposes and 
supplied to specified chemical composition as given in Table.l. The 
mechanical properties of these steels are given in Tables 2 to 6. 

*Rules for rounding off numerical values ( revised), 

4 
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TABLE 1 ! 

Sl Steel 
No. Designation 


SPECIFIED 


CHEMICAL COMPOSITIONS 


OF HIGH ALLOY STEELS, STAINLESS STEFJ^S AND HEAT-RESISTING STEELS 

(Clause 1.1 ) 
Chemical Composition Remarks 


(1) (2) 
1. *X04Crl2 


C 

(3) 
008 Max 


Si 

(4) 

VOMax 


Mn 

(5) 

VOMax 


Ni 
(6) 


Cr 

(7) 
11-5/13-5 


Mo 

(8) 


Ti 

(9) 


Nb 
(10) 


S Max 
(H) 
0-030 


?Max 

(12) 

0-040 


(13) 


2. *X12Crl2 


008;015 


VOMax 


VOMax 


10 Max 


11*5/13-5 


— 


— 


— 


0-030 


0-040 




3. X20Crl3 


01 6/0-25 


\OMax 


VOMax 


VOMax 


12-0/14*0 


— 


— 


— 


0030 


0-040 




4. X3CCrl3 


0-26/0-35 


VOMax 


10 Max 


VO Max 


12-6/140 


— 


— 


— 


0*030 


0040 




5. X40CrJ3 


0-35/0-45 


lOMax 


10 Max 


10 Max 


12-0/140 


— 


— 


— 


0030 


0-040 




6. X07Crl7 


on Max 


I'OMax 


VOAiax 


5 Max 


16-0/18*0 


— 


— 


— 


0030 


0-040 




7. X15Crl6Ni2 


010/0-20 


VOMax 


10 Max 


1-25/2-50 


15-0/17-0 


— 


— 


— 


0-030 


0-045 




8. X108Crl7Mo 


0-95/1-20 


VOMax 


VOMax 


0-50 Max 


160/180 


0-75 Max 


— 


_- 


0030 


0-045 




9. X02Crl9NilO - 


0-030 Max 


VOMax 


20 Max 


8*0/12-0 


17-5/20-0 


— 


— 


— 


0030 


0*045 




10. X04Crl9Ni9 


008 Max 


VOMax 


20 Max 


80/10-5 


17-5/20*0 


— 


— 


— 


0-030 


0-045 




li. X07Crl8Ni9 


OlSMax 


VOMax 


20 Max 


80/10*0 


17-0/19-0 


— 


— 


— 


0-030 


0-045 




12. X04CrI8NilOTi 


008 Max 


VOMax 


20 Max 


90/12-0 


17 0/190 


— 


5XC-080 


— 


0-030 


0-045 




13. X04Crl8NilONb 


008 Max 


VOMax 


20 Max 


90/12-0 


17-0/19-0 


— 


— lOXC-10 


0-030 


0045 




14. X04Crl7Nil2Mo2 


008 Max 


10 Max 


2 Max 


100/14-0 


16-0/18-0 


2-0/3-0 


_. 


— 


0-030 


0045 




15. X02Cri7Nil2Mo2 


030 Max 


VOMax 


20 Max 


10-0/ 140 


16-0/18*0 


2-0/3-0 


_ 


— 


0*030 


0045 




16. XC4Cr]7Nil2Mo2Ti0080A/^x 


VOMax 


2 Max 


10-0/14-0 


160/18*0 


2*0/3-0 


5XC-0-80t 


^ 


0-030 


0045 




17. X04Crl9Nil3Mo3 


008 Max 


VOMax 


20 Max 


11-0/150 


18*0/200 


3-0/40 


_- 


— 


0-030 


0-045 




18. Xl5Cr25N 


0-20 Max 


VOMax 


VSMax 


^ 


230/27-0 


— 


— 


— 


0030 


0-045 


N 0-25 Max 


19. X07trl7Mnl2Ni4 


012 Max 


VOMax 


100/140 


3*5/5-5 


16-0/18-0 


— 


— 


— 


0-030 


0-045 


N 0-25 Max 


20. X10Crl7Mn6Ni4 


0-20 Max 


10 Max 


40/8*0 


3*5/5-5 


160/180 


— 


— 


— 


0-030 


0045 




21. X15Cr24Nil3 


0-20 Max 


VSMax 


2-0 Max 


11*0/15-0 


22-0/250 


— 


— 


— 


0-030 


0-045 




22. X40Nil4Crl4W3Si2 0-35/0-50 

23. X20Cr25Ni20 025 Max 


2-0 Max 
2-5 Max 


lOM^x 
20 Max 


12*0/15*0 
18-0/21-0 


12*0/15*0 
240/260 


I 


I 


— 


0-035 
0030 


0045 
0-045 


W20/3-0 


24. X04Cr25Ni20 


008 Max 


1-5 Max 


20 Max 


190/22-0 


24-0/26 


— 


— 


— . 


0030 


0-045 




25. X45Cr9Si3 


0040/0-50 


3*0/3-75 


0-30/0-60 


0-50 Max 


7-5/9-5 


— 


— 


— 


0-050 


0045 




26. X80Cr26si2Nil 

27. X66Crl3 

28. X85Cri8Mo2V 


0-75/0-85 
0-60;0-72 
0-80/OSO 


1*75/22-5 
0*5 Max 
VOMax 


0-20/0-60 
d 40-10 
1*5 Max 


1-20/1*70 


190/21*0 
12-0/14-0 
16-5/18-5 


2-5 Max 


— 


— 


0030 
0035 


0045 
0045 


0-60 


29. X2CCr2Nil2N 


01 5/0-25 


0*75-1 -25 


VSMax 


10-5/12-5 


20-0/22-0 


— 


— 


— 


0-035 


0-045 


Vanadium 


30. X70Cr2lMn6Ni2N 


0-65/0-75 


045-0-85 


5-5-7-0 


1-4/1*9 


200/220 


— 


— 


— 


0-035 


0045 


Max 


31. X55Cr2(Mn8Ni2N 


0-50;0-60 


VOMax 


7-0-9-5 


1-5/2*75 


200/220 


— 


— 


— 


0-035 


0-045 




32. X53Cr22Mn9Ni4N 48 OSS OlS Max 80-10-0 3-25/4-50 200/23'0 _ _ — 0035 0'045 
♦For free cutting varieties at serial numbers 1 to 4, Sulphur and Selenium content shall be as agreed to between the purchaser and the manufacturer, 
fFor electrode steel Nb — 10 C to 1-0 in place of Ti. 
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ilWBIS/STBIPS 




iCfam^s 0,5 0mf hi) 








StEBLDES^lifAnOH 




tJVmCBWC BWNQATIQH IJiJMJlWSS, W;« 

Paoqf in 50 mm , * ^— » 

SiKESs Min Brinell Rock- 
Mln Percent wellB 
MPa 








■ Nickel Steels 






X02Crl9NilO 


485 


170 


40 


183 


88 


X04Crl9Ni9 


515 


20S 


40 


183 


88 


X07Crl8Ni9 


515 


205 


40 


183 


88 


X04Crl8NilOTi 


515 


20S 


40 


183 


88 


X(MCrl8NilONb 


515 


205 


40 


183 


88 


X04Crl7Nil2Mo2 


515 


205 


40 


217 


95 


X02Crl7Nil2Mo2 


4S5 


170 


40 


217 


^5 


X04Crl7Nil2Mo2Ti2 


515 


205 


40 


217 


95 


X04Crl9Nil3Mo3 


515 


205 


35 


217 


95 


Xl5Cr24Nil3 


490 


210 


40 


223 


95 


X20Cr25Ni2O 


515 


210 


40 


223 


95 


X04Cr25Ni20 


515 


205 


40 


217 


95 


X07Crl7Mnl2Ni4 


550 


250 
Chromium — 


45 
Steels 


217 


88 


X04Crl2 


415 


205 


22-0 


183 


88 


X12Crl2 


450 


205 


200 


217 


95 


X07Crl7 


450 


205 


22-0 


183 


88 


X2QCrl3 


— 


— 


— 


241 


— 


X30Crl3 


— 


— 


— 


241 


— 


X15Crl6Ni2 


— 


-— 


— 


285 


— 


Xl08Crl7Mo 


— 


— 


— 


269 


— . 


X15Cr25N 


515 


275 


20 


217 


— 
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TABLE 3 MECHANICAL TEST REQUIREMENTS IN ANNEALED 

QUENCHED OR SOLUTION TREATED CONDITION FOR 

BARS AND FLATS 

(Clauses 0,5 and I A ) 

Steel Designation Tensile 0-2 Percent Elongation Reduction Brinell 

Strength Proof Stress in 50 mm, of Area, Hard- 

Min Mitt, Min^ Min, ness 

MPa MPa Percent Percent Max 





< 


Chromium — 


Nickel Steels 






X02Crl9NilO 


483 


172 


40 


50 


— 


X04CrI9Ni9 


517 


207 


40 


50 


— 


X10Crl8Ni9 


517 


207 


40 


50 


— 


X04Crl8NilOTi 


517 


207 


40 


50 


— 


X04Crl8NilONb 


517 


207 


40 


50 


— 


X04Crl7Nil2Mo2 


517 


207 


40 


50 


— 


X02Crl7NjI2Mo2 


483 


172 


40 


50 


— 


X04Crl7Nil2Mo2Ti 


517 


207 


40 


50 


— 


X04Crl9Nil3Mo3 


sn 


207 


40 


50 


— 


X15Cr24Nil3 


490 


210 


40 


50 


_ 


X20Cr25Ni20 


490 


210 


40 


50 


^_ 


X04Cr25Ni20 


517 


207 


40 


50 


— 


X0Crl7Mn6Ni4 


515 


275 


40 


45 


217 


40Nil4Crl4W3Si2 


785 


345 

Chromium- 


' 35 
-Steels 


40 


269 


X04Crl2 


445 


276 


20 


45 


— 


X12Crl2 


483 


276 


20 


45 


— 


X07Cri7 


483 


276 


20 


45 


— 


X20Crl3 


_- 


— 


— 


— 


241 


X30Cr]3 


— 


— 


— 





241 


X40Crl3 


600-750 


_ 


— 


— 


225 


X15Crl6Ni2 


— 


— 


— 


— 


285 


Xia8Crl7Mo 


— 


— 


— 





269 


Xl5Cr25N 


490 


280 


16 


45 


212 
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TABLE 4 MECHANICAL PROPERTIES OF STAINLESS STEEL SHEETS, 

PLATES, STRIPS, BARS AND FLATS IN THE HARDENED AND 

TEMPERED CONDITION 



( Clauses 0,5 and 1 A ) 



EEL Designation 


0-2 Percent 

Proof Stress, 

Min, MPa 


Tensile Strength 
MPa 


Elongation 
Min, Percent 


X12Crl2 


410 


590 to 780 




16 


X20Crl3 


490 


690 to 880 




14 


X30Crl3 


590 


780 to 980 




11 


X15Crl6Ni2 


640 


830 to 1 030 




10 



Note — Elongationvalues are given on the Gauge Length as per IS : 3803-1976 

that is, £o = 5'65a/.So. Percent elongation values given are applicable to all sizes 
of sheets, plates, strips and bars of 5 to 100 mm flats of 3 to 30 mm. 



TABLE 5 HARDNESS VALUES FOR CUTLERY STEELS IN THE FORM OF 
BARS, i^LATS. SHEETS, PLATES AND STRIPS 



( Clauses 0.5 and \ A ) 
Steel Designation 



X30Crl3 

X108Crl7Mo 



Quenched and 
Hardness, 


Tempered 

Min 


HV 




HRC 


500 




49 


660 




58 



Note — Annealed hardness of these grades has already been included in 
Tables 2 and 3. 



TABLE 6 HARDNESS VALUES FOR VALVE STEELS 

Steel Designation Hardened and Tempered 

HB 

X45Cr9Ci3 255-293 

X80Cr20Si2Nil 255-306 

X85Crl8Mo2V 255-306 

X20Cr2Nil2N ^02 Max 

X70Cr21Mn6Ni2N 321 Min 

X55Cr21Mn8Ni2N 321 Min 

X53Cr22Mn9Ni4N 321 Min 



TABT.F 7 RECOMMENDED HEAT TREATMENT FOR STAINLESS STEELS AND 

HEAT-RESISTING STEELS 




s 

*•• 








(Clause 0,5) 










3 


Steel Designation 


ANNEALING/SotUTION TREATMENT 

Symbol* Temperature Quenching 
Media* 


Hardening AND Tempering Treatment 


Ul 




Symbol* 


Temperature 


,. _ ., _ J 
Quenching Tempering 
Media* Temperature 


Q) 


(2) 


(3) 
*'C 


(4) 


(5) 


(6) 

•c 


(7) 


(8) 


f 

i 


X04CT12 


A 


750-800 


A a 





— 


— 


— 


X07Crl7 


A 


750-850 


a,w 


— . 


^-, 





— . 




X15Cr25N20 


A 


750.850 


o. 


— . 


_ 


— . 


^— 




Xl2Crl2 


A 


700-780 


a 


Q+T 


950-1000 


o,a 


700-750 






A 


770-870 


f 




— 




: — 




X20Crl3 


A 


770-870 


f 


Q+T 


980-1 030 


OyO 


650-770 




X30Crl3 


A 


770-870 


f 


Q+Tl 
Q+T2 


980-1 030 
980-1030 




630-700 
100-250 




X15Cr!6Ni2 


A 


750-800 


a 


Q+T 


980-1 030 





630-700 




Xl08CrI7Mo 


A 


780-880 


f 


Q+T 


1 OOO-l 050 


o,a 


100-250 




X02Crl9NilO 


S 


1 000-1 150 


w,o,a 









— . 




X04Cr19Ni8 


S 


do 


do 


^^ 


, 


« 


.« 




X07Crl8Ni9 


S 


do 


do 


1 , 





.._ 


— . 




X04Crl8NilOi'i 


S 


do 


do 


- , 


, , 


— 


». 




X04Crl8NilONb 


S 


do 


do 




_^ 


^m 


—. 




X04CrI7Nil2Mo2 


S 


do 


do 


, 


, 


, , 






X02Crl7Nil2Mo2 


S 


do 


do 


, 










X04Crl7Nil2Mo2Ti2 S 


do 


do 


^ 










X04Crl9Nil3Mo3 


S 


do 


do 


_ 










X07Crl7Mnl2Ni4 


S 


do 


do 


..^ 


, , 


_ 







Xl5Cr24NiI3 


S 


do 


do 


— — 


— 


— 


X20Cr25Ni20 


S 


do 


do 


— — 


— 


— 


X04Cr25Ni20 


s 


do 


do 


— — 


— 


— 


X85CrI8Mo2V 


— 


— 


_. 


e+r 1050-1 080 





700-750 


X20Cr2Nil2N 


— 


— 


— 


STi(F) 1 lOO-l 200 


o,w 


700-800 


X70Cr21Mn6Ni2N 


— 


— 


— 


St+P 1 100-1200 


w 


730-780t 


X55Cr21Mn8Ni2N 


— 


— 


— 


ST+P 1 100-1 200 


w 


730-780t 


X53Cr22Mn9Ni4N 








—. 


ST-{-P 1 100-1 200 


w 


730-780t 


X40Crl3 


A 


750-850 


F 


-_ _ 


— 


— 


X10Crl7Mn6Ni4 


ST 


1 000-1 150 


w,o 


— — 


_ 


— 


X40Nil4Crl4W3Si2 


ST 


980-1 080 


W,0 


__ _ 


— 


— 



Note — For austenitic stainless steels, the quenching media shall be selected taking into consideration the size 
of the material and carbon content of the grade. 

*A — Annealing, Q = Quenching, T — Tempering 

S = Softening, /= Furnace, a = Air, w = Water, o= Oil, ST = Solution Treatment 

P= Patenting 
Stabilization Temperature 550*'C 
fTemperature for ageing treatment 
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APPENDIX A 

( Clause 0.8 ) 

INFORMATION ON RULING SECTION 

A-1. The mechanical properties obtained from a steel of a given 
composition are fundamentally influenced by the speed of cooling from 
a temperature above the upper critical point, that is, from hardening or 
normalizing temperature. Also for a given method of cooling, for 
example, oil quenching the rate of cooling is strongly affected by the 
size and shape of the part being treated. Therefore, for a steel of a 
given composition, the mechanical properties attained are affected not 
only by the method of cooling employed, but also by the size and-shape 
ofthepartat the time of heat treatment. Thus, although it may be 
possible to obtain effective hardening by oil quenching a small section 
of a steel of a particular composition, it may be possible to satisfactory 
hardening throughout the mass when parts of larger cross-sectional 
dimensions are oil quenched. In such circumstances a steel of a different 
composition has to be selected. This inter-relation between the 
mechanical properties obtained and the size and shape of the part at the 
time of heat treatment is sometime referred to as 'mass effect'. 

A-2. It is, therefore, necessary when selecting the steel which should be 
used to attain certain specified mechanical properties after heat treat- 
ment, to know the size and shape of the part to be heat-treated. The 
cross- sectional dimensions of that portion of the forging or part, where 
it is most important to obtain the desired mechanical properties, are 
regarded as the 'ruling section' of the part. In the case of round bar, 
the diameter is the ruling section, but as many shapes other than round 
bars require heat treatment, it is desirable to be able to relate the rates 
of cooling of other shapes to their equivalent sections of round bar. 
The diameters of round bars, the centres of wjiich would cool through a 
given temperature range at the same rate as the centres of rectangular 
and square bars of selected sizes have been assessed and the resulting 
'equivalent ruling sections' are given in Tables 8 and 9. Table 8 gives 
the equivalent ruling section in terms of diameter of round bar for 
rectangular and square sections when oil quenched, while Table 9 gives 
the same information for air cooling. As examples of how the tables 
may be applied, the centre of square section of 100 mm sides will, when 
oil quenched, cool at the same rate as a round section of 108 mm 
diameter and the equivalent ruling section of a slab 140 mm wide and 
6(J mm thick will, for i)il quenching be 88 mm. In the case of other 
regular sections, close approximations may usually be made since the 
order of decreasing rate of cooling is round, octagonal, hexagonal and 
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square, while oval sections with major axis a and minor axis b will cool 
more slowly than a round bar of diameter b but faster than a rectangle 
axb. 



lA 



H O ^ 



-* 


T 


-*- 








-^ 








B 






, ♦ 



IB 
Fig. 1 Ruling Section 



K 



A-3. In the case of parts of non-uniform section, not only it Js neces- 
sary to consider which is the most important portion of the forging in 
which the specified properties are essential, but also to consider the 
relation of the length of any enlarged portion to its diameter. For 
example, in the case of a forging with a barrel, the length L of which is 
greater than the diameter Z> { see Fig. lA ), this diameter will be the 
ruling dimension. In the case of collar, the diameter Di of which is 
greater than the thickness T ( see Fig. IB ), the collar may be considered 
as a disc of which the thickness is the governing dimension although the 
ruling section of the part as a whole for practical purposes will be the 
diameter A. For forgings where the dimension ^ and thickness J of 
the portion of largest cross-section are similar ( see Fig. IC), the 
dimension ^4, between the centre and the nearest points of the external 
surface will in general determine the ruling section. 
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T^KLE t G(^N}V£RSj[^4 OF RECTANGULAR ANP SQUAFE SECTIO^^ 
INTO EQUIVALENT RULING SECTIONS, OIL QUENCHING 

( Clause A-2 ) 
All dimensions in millimetres. 



\Thickness-> 


10 


20 


30 


40 


50 


60 


80 


100 


120 


140 


Width\ 






Diameter 


OF Equivalent Rounds 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


10 


10 


— 


— 


— 


— 


— 


— 


— 


■— 


— 


20 


14 


21 


— 


— 


— 


— 


— 


— 


— 


— 


30 


16 


26 


32 


— 


— 


— 


— 


— 


— 


— 


40 


17 


29 


37 


43 


— 


— 


— 


— 


— 


— 


50 


17 


31 


40 


48 


54 


— 


— 


— 


— 


— 


60 


17 


32 


43 


51 


59 


65 


— 


— 


— 


— 


80 


17 


32 


46 


57 


66 


74 


87 


— 


— 


— 


100 


17 


33 


47 


60 


71 


80 


96 


108 


— 


— 


120 


17 


33 


48 


62 


74 


85 


102 


117 


130 


— 


140 


17 


33 


48 


63 


76 


88 


108 


125 


140 


152 


160 


17 


33 


48 


63 


77 


90 


112 


131 


148 


X 


180 


17 


33 


48 


63 


77 


91 


115 


136 


154 


X 


200 


17 


33 


48 


63 


78 


92 


117 


140 


X 


X 


225 


17 


33 


48 


63 


78 


92 


119 


143 


X 


X 


250 


17 


33 


48 


63 


78 


92 


120 


145 


X 


X 


300 


17 


33 


48 


63 


78 


91 


121 


148 


X 


X 


350 and 
over 


18 


33 


49 


63 


78 


92 


121 


150 


X 


X 



X= Greater than 160 mm. 

— . 
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TABLE 9 CONVERSION OF RECTANGULAR AND SQUARE SECTIONS INTO 
EQUIVALENT RULING SECTIONS. AIR COOLING 

( Clause A-2 ) 
All dimensions in millimetres. 



\Thickness-> 


10 


20 


30 


40 


50 


60 


80 


100 


120 


140 


Width\ 






Diameter 


OF Equivalent Rounds 






(0 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


10 


10 


— 


— 


— 


— 


— 


— 


— . 


— 


— 


20 


13 


20 


— 


— 


— 


— 


— 


— 


— 


— 


30 


15 


24 


30 


— 


— 


— 


-" 


— 


— 


— 


40 


16 


27 


34 


40 


— 


— 


— 


— 


— 


— 


50 


16 


29 


38 


45 


51 


— 


— 


— 


— 


— 


60 


17 


30 


41 


49 


55 


61 


— 


— 


— 


.^.M 


80 


17 


34 


45 


54 


62 


70 


81 


— 


— 


— 


100 


17 


33 


47 


58 


68 


76 


90 


102 


— 


— 


120 


17 


34 


49 


62 


72 


82 


98 


111 


122 


— 


140 


17 


34 


50 


64 


76 


86 


104 


119 


132 


142 


160 


17 


34 


51 


66 


79 


90 


109 


126 


140 


152 


180 


18 


35 


51 


67 


81 


93 


114 


132 


148 


X 


200 


18 


35 


52 


68 


83 


95 


117 


137 


154 


X 


225 


18 


35 


52 


69 


85 


98 


121 


142 


X 


X 


250 


18 


35 


53 


70 


86 


100 


125 


147 


X 


X 


300 


18 


37 


54 


71 


B6 


104 


131 


155 


X 


X 


350 and 

over 
X « Grea 


20 39 
ter than 160] 


59 
nm. 


78 


97 


115 


152 


X 


X 


X 
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( Continued from page 2 ) 
Stainless, Heat Resisting and Valve Steels Subcommittee, SMDC 19 : 7 

Convener Representing 

Shri M.K. DuTTA Steel Authority of India Ltd (Alloy Steels 

Plant ), Durgapur 

Members 

Shri R. C. Jha ( Alternate to 
Shri M. K. Dutta ) 
Shri B. R, Baliga Engine Valves Ltd, Madras 

Shri S. Sridharn ( Alternate ) 
Shri B. C. Basavaraj Visvesvaraya Iron and Steel Ltd, Bhadravati 

Shri G. R. Prakash {Alternate ) 
Shri Chattaraj Fertilizer Corporation of India Ltd, Sindri 

Shri P. R. Roy ( Alternate ) 
DEPUTY Director ( Met-I ) Ministry of Railways 

Assistant Director Stds 
(M^y\IlI( Alternate) 
ShriD. Gadh Ahmedabad Advance Mills Ltd, Navsari 

Shri Asim Chatterjee ( Alternate ) 
Dr N. KondalRao Nuclear Fuel Complex, Hyderabad 

Dr Tegh B. Koshal Engineers India Ltd, New Delhi 

Shri M. K. Luthra Jindal Strips Ltd, Hissar 

Shri S. S. Negi ( Alternate ) 
Cdr K. N. Madhav Rao Mishra Dhatu Nigam Ltd, Hyderabad 

Shri S. N. Jha ( Alternate ) 
Shri S. R. Mediratta Research and Development Centre for Iron 

and Steel (SAIL), Ranchi 

Dr S. K. Sen ( Alternate ) 
Shri A, N. Mitra Tata Iron and Steel Co Ltd, Jamshedpur 

Shri Suresh Gupta ( Alternate ) 
Dr R. V. Pathy Mahindra Ugine Steel Co Ltd, Bombay 

Shri R. Narayanan ( Alternate ) 
Representative National Metallurgical Laboratory { CSIR ), 

Jamshedpur 
Shri D. D. Sharma Chemical Plant and Machinery Association of 

India, Bombay 

Shri Y. L. Midha ( Alternate ) 
Dr L. K. Singh al Salem Steel Projects (SAIL), Salem 

Shri B. B. Patnaik ( Alternate ) 
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BUREAU OF INDIAN STANDARDS 



Hejadquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELH1 1 10002 

Telephones: 331 01 31, 331 13 75 Telegrams: Manaksanstha 

( Common to all Offices ) 

Regional Offices: Telephone 

Central Manak Bhavan, 9 Bahadur Shah Zafar Marg, (331 01 31 
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•Eastern : 1/1 4 C. I. T. Scheme VII M, V. I. P. Road. 36 24 99 

Maniktola, CALCUTTA 700054 

SCO 445-446, Sector 35-C, 

CHANDIGARH 160036 



Northern 



Southern : C. I. T. Campus, MADRAS 600113 



tWestern 



( 2 18 43 

3 16 41 

^41 24 42 

. 41 25 19 

41 2916 

Manakalaya, E9 MIDC, Marol. Andheri ( East ), 6 32 92 95 

BOMBAY 400093 

Branch Offices: 
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HYDERABAD 500001 

R1 4 Yudhister Marg, C Scheme, JAIPUR 302005 



( 2 63 48 
? 2 63 49 
(38 49 55 
J38 49 56 
6 67 16 



5 36 27 
3 31 77 

23 10 83 

6 34 71 
6 98 32 

21 68 76 

1 21 82 92 

6 23 05 

f 6 21 04 
\6 21 17 



117/418 B Sarvodaya Nagar, KANPUR 208005 

Patliputra Industrial Estate. PATNA 80001 3 
T.C. No. 14/1421. University P.O.. Palayam 
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2 6171 
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fSales Office in Bombay is at Novelty Chambef*, Grant Road, 89 65 28 
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